Summary
In contrast to the mouse, in rats the immune response to tetanus toxoid was not altered by infection with Spiro nucleus murls.
Published reports agree about the pathogenic role of the flagellate Spironucleus muris in mice, and about its intesti~~effects (Lussier & Loew, 1970; Matthiessen, Kunstyr & Tuch, 1976) . According to Sebesteny (1974) , infected mice were unsuitable for immunological studies because of an altered reaction to an~gens. Such an alteration was demonstrated by RUltenberg & Kruyt (1975) in the reactions to tetanus toxoid and type 3 pneumococcal polysaccharide. These phenomena might be explained by an increased macrophage activity, as demonstrated by Keast & Chesterman (1972) .
Contrary to the situation in mice, little is known about the consequences of Spironucleus muris infection in rats. Sebesteny (1974) mentioned signs of disease in rats due to intestinal flagellates. However, according to Wagner, Doyle, Garrison & Schmitz (1974) , the presence of flagellates in rats was an incidental finding without associated lesions.
Spironucleus muris is known to be present in the Wistar rat (Cpb/WU) colony of the Central Institute for the Breeding of Laboratory Animals TNO. Because these rats are widely employed in different types of experiments, we are concerned about the significance of this flagellate for the rats and their use.
When in one of the 3 breeding houses, a Cpb/WU gro~p was replaced by a recently hysterectomydenved group of rats, we had the opportunity to compare animals from this flagellate-free unit with flagellate-infected rats from one of the other houses. The immune response to tetanus toxoid was selected as the parameter, because in Spironucleus-infected mice this reaction appeared to be the most sensitive to demonstrate an alteration in immunological reaction (Ruitenberg & Kruyt, 1975) .
At the age of 10 weeks, 10 female Cpb/WU rats from an infected group, and 10 from the Spironucleus Received 28 November 1978 . Accepled 19 November 1979 muris-free group were intramuscularly injected with O· 1 ml (5Lf) Tetanus toxoid (RIV batch VT6) at day o and day 14. At day 21, the rats were bled by cardiac puncture. Anti-tetanus toxoid titres were determined by~he hae~aggl~tination test. The titres (expressed as reciprocal log) In the rats from the infected house varied from 9 to 11 (mean ± sd: 9· 7 ± O· 7) and in the fl~gellate-free animals from 5 to 12 (8·8 ± 2·3). The difference between the 2 groups was not significant.
Parasitological and histological examination of the intestines was performed in these and in another 40 rats (20 from the infected and 20 from the flagellate-free unit). Spironucleus muris was found in wet preparations of the contents of the small intestine of all rats from the infected unit. The organism occurred throughout the whole length of the small intestine without apparent preference for any particular part: The number of flagellates was highly variable, even in several preparations from one intestinal segment. No Spironucleus was found in the rats from the flagellate-free unit.
The numbers of flagellates observed histologically were low, and clusters of Spironucleus muris in the crypts of the glands were only incidentally observed. When only a few clusters were found, they were usually confined to the crypts of glands situated beneath Peyer's patches. No correlation was found between the number of flagellates in wet preparations and the number of clusters observed histologically.
The number of round cells in the mucosa varied considerably. In general, there seemed to be slightly more mucosal infiltration in infected rats than in the animals from the flagellate-free unit.
In contrast to observations in the mouse (Ruitenberg & Kruyt, 1975) , the immune response of the rats in this study appeared not to be influenced by the presence of Spironucleus muris in the intestines. Therefore, in accordance with the view of Wagner et al (1975) , the significance of this infection in rats is considered to be rather low.
Intestinal lesions, similar to those seen in mice, were observed in unwell rats, and these might be due tõ pironucleus~uris (1. W. M. A. Mullink, unpublished observatIOns). Thus the main risk from this flagellate in rats seems to be an intestinal effect non-specifically superimposed on some other disease.
